Noradrenergic activity differentially regulates the expression of rolipram-sensitive, high-affinity cyclic AMP phosphodiesterase (PDE4) in rat brain.
In a previous study, it was observed that the activity of rolipram-sensitive, low-Km, cyclic AMP phosphodiesterase (PDE4) was decreased in vivo with diminished noradrenergic stimulation. The results of the present experiments indicated that the reduction in the activity may be associated with down-regulation of PDE4 protein. Immunoblot analysis using PDE4-specific, subfamily-nonspecific antibody (K116) revealed four major bands of PDE4 in rat cerebral cortex; those with apparent molecular masses of 109 and 102 kDa are variants of PDE4A. Diminished noradrenergic activity, produced by intracerebroventricular infusion of 6-hydroxydopamine (6-OHDA) or chronic subcutaneous infusion of propranolol, decreased the intensities of the protein bands for the 109- and 102-kDa PDE4A variants in rat cerebral cortex but not of the 98- or 91-kDa PDE4 forms. 6-OHDA-induced noradrenergic lesioning also decreased the content of 102-kDa PDE4A in hippocampus as labeled by PDE4A-specific antibody (C-PDE4A). Enhanced noradrenergic stimulation up-regulated PDE4 in cerebral cortex. This was indicated by the finding that repeated treatment with desipramine increased the intensity of the protein band for the 102-kDa PDE4 but not for the other variants of PDE4. These results suggest that PDE4 subtypes are differentially regulated at the level of expression, as evidenced by an apparent change in the amount of PDE4 protein, following changes in noradrenergic activity. These observations are consistent with the notion that PDE4s, especially the PDE4A variants with molecular masses of 109 and 102 kDa, play an important role in maintaining the homeostasis of the noradrenergic signal transduction system in the brain and may be involved in the mediation of antidepressant activity.